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*i*lJi^ z\JZ3]^ *i*lJ±^M- ^ *fli 4i #*lJ±^- A o v 

71 *fll ^Jitf ol^-i-^. #71 ^7fl A]^^ ^ ^JI7 0]A> Al^y-ojl Z]-Z^ 

w-^H #^*Rr *fll #71 ^± 3]*r*4 Sj-Tl ^l iL#£ 7> 

*lJI ^lJi^-cl- ^*liMM- *\}2 44i ^^m# ^^*>H , # 

71 7fl2 4i #*lil# °l^-« ^-71 sfl^*}-^ JZfTl *i*l SL#^ a}Jl°1 ^ 3iii7o]# 

^iJL^ofl Z|ZV ftf<ij #^sr>^ aJ<H3E. sfL}oj ^ 2 4^ ^-^7lSf, #7l Tfl 1 ^ ^2 4^ § 
^7l!-£q #^#^r ^V3H # ^ISl- ^7}S- #^*Kr ^7l# i%>^cj-. 

o)sLM] xi^^Hl ^jl^. cgAVo} 4^ o. ^^j, ^ Hl^^A^ JL^-g. 

£ 2 

PREDISTORTER, COMPLEX VECTOR MULTIPLICATION, INDIRECT TRAINING, POLYNOMIAL PREDISTORTER 
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4i ^ 0 l-g-*Kr i=HH^ ^ ^{POLYNOMIAL PREDISTORTER USING 

COMPLEX VECTOR MULTIPLICATION AND METHOD THEREOF} 

£ 2^ ^-71 £ 1^ x ( n )6fl rflsH ^1 ^^l^j- Aljr d ( n ) # ^ ^1 

£ 3£r ^71 £ 2°lH ^1 4^ #^7l^ ^vfl 



2fl^- ^i^s}-^1-7l ^^1^71 (Predistorter) ^ 
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<6> ZL^5|-(Radio Frequency: RF) -tlJll- A}-g-sV<^ -f-^l^f^ °l-§-f-^]A|^o]lAi 

ZL^3\- ##7l(RF Amplifier)^ ^ ^7}9\- ^ ^7)3. M-^tK 

Al^Eflofl^ ^o]jl 01^ ji *m ^-7] (High Power Amplifier: HPA)^ J1Jl#* ^ 

9XS.^ ^-*H3°fl e^*H ^^Ml ^cf. 

<7> ole^ ^ o. s^7l^ ^ f2fl^-(inter modulation distortion: IMD) ^-8: 

n>s.ol Ol^l cfl^vfl(in-band) ^ ^2} cf=. ^n)-^ rfl-^ofl ^(spurious) 

^7\] ^o]^^ ^«.o. ^^^7) ^sflA^ ^s. 2)^ ^jEL(feed forward) ^ 

jL^o] ^-o>^ ££n> o>qe|- ji^n)-ia-(RF stageHHS] *1H7> H^JEl^. Jf ^7> JL A]^ 
eflo^ 7} ^o] c^o] olcf. 

(Digital Predistortion: DPD) "cM °1 ^^^ZL &r}. *}*1i±aJ- t^TgJf 

(digital stageHH =§^7l<^ m.^ ( Nonl inear ity)o1 ] tfl^ «(i nve rse)^- #)*H 

^ H7l( magnitude HI n^E}^ ^Aj^cq 3.7)7} «>^^ AM/AM(Ampl itude Modulation to AM) 
JH3*f ^aijto] S7lo1 i o)-^ -j^Aijro} o^^ol AM/PM(AM to Phase Modulation) 
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M ^5)91 <LEL^, ^ #^7l^ «1 71^ ^(Memory less) ^fl^l °J^ 1 L> 

°1 ^*fl^ °l^)°fl i«*l D J: iL^r^r «o v ^°l 7^ cflJf^l&i}. zl^uJ- -£cfl 

^ ^MHr°(M 9] nfls.^ tii^^ s^o. <a^s o>u)ei- 4t]^i 

€ <0^#ol ^fl^ #^-71^ #5H AM/AM AM/PM 

«M1 ^SM^l*}. 0 1^*1 *l^-g- ojlael (Memory Effects)*^ , ^7]^ 

2^ .n^tr 3^ 7fl^ol iLt} %^7fl $14. ^7}°) 

ti ]^^ s-^sj. TDflssl JL^I- 2^* iL A cHf^r tfls^oi «o u -]AS^ £f 
(simplified Volterra model)°l ^cf. l-tflSf 2<I£r 3l<Hal ^(Taylor seriesHl "112^ 
(memory)l- ^7>tr ^Efls^ aI^ea^. ^^>t!1 2*I^}7l ^*fl ^>-§-€4. l^lSr 2 

<i ^liL^7l^r ^71^ t^ig sfl^- s^^. s.«*V a-EflEf ^(Volterra 

series)^ #^7l^ fc>l ^}7]^. 

^ -n-tr ^12^1- £fe °1^> IrEflHf ^(discrete Volterra series)^ S^^cf. -M 
2+ ^^r* -n-tr °l^r ^^1^.^-^ d(n)l- S^^f^ *>7l^] <^§|- 

<13> o^ 7 )^ ^-Efl^ ^ ^ h volterra S|- <y^A]s X volterra ^ *>7l^ <^«H 2>2f ^ 

°1 ^^^14. 
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<14> 

h^,M) = lh,(0). /!,(!). ^(2),...,/i,(/n-l)A(0,0), ^(0,1), ^(0,2) ^(O.m-l),. 



A,(1,0), fc.CUX-./lja/w-l) ^(m-l.m-l)] 

•*„*™.(") = [->c(«).Jc(« - D.*(« - 2),...,jc(n -m - I). x(n)|jr(n)|\.*(n - J)|jc(/t)|',jc(/i - 2)|jc(/i)| j , 
-m - \)\x(.nl(,x(n)\x(n - l)|\jr(n - l)\x(n-l)\\ 
2] ...,x(n-m-l)\x(n-l)\' x(n-m-lp(n-m-l)\'] T 

<is> o} 7 H hjCm.n)^ i* r ^!Jl°11 tfltr ^ ^^^v o^AS, m^^fl 3l n^*fl ^ 

ai^^l^ oj^ A]^. -I- Jl^^ *r°J€^-§- ^-(Finite Impulse Response: FIR) 

<ie> o] *V ^^liL^H ^ Aij-ofl aj- 7 ] 4^ ol^^- ^^1^.^ a]jt d (n) 

^ x volterra (n)^ #7] 4^ h vo i terra (n)# ^^RKln phase:- I) ^^^r ^je^ 

^-(Quadrature phase: Q) -tlJ:^ ^2.5. M-¥ <H S^r 1 ^ , ^i^l ^i^-^l ofl -g-^ oj-efl 

<17> 3] CA+JB)ip+jq)=Ap.Bq+J{Ag+Bp) 

<18> cr|7H A^r B^r ^ <9 ^ AjJ^ ^ifltf ^JH^^ u)-eK|H , p 

<19> a o V 7 ] <^^-Al 3> ofl ,4^u£ Hj-sq. ^-o] o]Aj- ^Z]}?} ^-^1- A>^-§>^ ^^|i^7lb ^1JL£] 

*Fr (modulation order)7> ^-o};|Hl tcfe}- o^^o] ^-21-5} ^o]^^ &x\}7} ^nf. 7\\r\ 
7} <^a|jt «n E ^7l- m -l7fl2l -47^0.5. ^^sIji oji- mpA 7fl^ -^-tr "flS-Sl <^^=«> 

^ ^ #^-7H ^a] ^#7H *]Z\±r >t]Jr Afl^o} 7 fl^ 
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m PA +m-l7fl7> ^cf. ^ *JeJ #^7l^ 2.^-7] 3Lt\- b] ^ nfl2.el <3 ^Ml 

fifl^- ^*Hr3l ^iL* 7M^1 ^>7l afl-g-olt}. 

S)-» 3*1 SL*}7\ ^ oljl nj-S}-^ ^i^2}-7> o]*o] £ + 



^ ±Li=r ^tr *§^4) 4^ *r-g-*rfe ^^1^71 £ « 0 v^^- ^*Vtf. 

33 ^71^ #$3** ^sfl ^(Indirect Learning 

Architecture)-^ °l-g-*r^ 41H^ 3*liL#7l ^ y 0 v ^* afl^tr*}. 

Jitf^ ^Jl* ^*Kr -^tr^^^-g-^-C Infinite Impulse Response: IIR) ^2:^ &x]M.^7] 



27-8 
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<25> *£tgo} «V^^ ^Hfe, 4^ ^2:^ 7l^tfl^Sl <^ Al^l- #*liL#SH 33 

^7]S. ^71 ^ ^7]o\) 9)*}- ^ ^.^>7l ^Sfl 4^ ^ § 

<26> nf-SJ-Al 711^4 <^ 7^2 ^ifl# *)M$\^ ^lJitf* 

w m 4^ ^^ii A o v °i^-*^r ^-7i 41 4^ #*m# ^-71 ^ <y 

<27> Aj- 7 | ^ Zj-Z)- *fl^Kr §>u|-0] ^ ^ &J £^ Al^l- 7>XlJl 

A o v ^lH^ 3^^- 3*1 Ji^* ^tb ^12 4^ 3*liL# °l41-8r ^^H, #7] A}2 4 

^ 3*1*1^ °14« A oM *fl#<E>Kr 2f7l Aljrofl ^ ^^oj ^0^£ 

*H-o] ^12 4^ #^7l^, 

<28> #71 ^1 -J A}2 4^ ^^7ll-Ol ^>*}^ 3*ll±#€ ^ ^7}sL 

^71* i^-*}^ 55 -g- 



*}7HH ^t^^l oXo] ^1 7 1^ ^ ^ofl ^ej- ^^l^o] ^oj 

l-€-S-*>7ll *H ^ SZcfjl ^r^Sl^ ^ A oMm H^t" ^ 

*h £-§-*}cq S13E. SE^r %-°\] ^ ^ oicf. nz]n.^ zi tg^Ai ^a_V 
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<30> lf^S)±; ^^Sfl- ^ *H <^ ^S.^ 4^ 41Jl 

iizlq ^-7i -4^ -ti^#<Hi ^^fl^i^ ^d^iiL^ 

<3i> £ 1-^ ^-^ofl nfSr ^(Indirect training architecture)^ 4%^^ # 

<32> Aj-71 £ i# #^}^, ^7)^- ^ (Power Amplifier)(300Hl £)*fl 

^ ^l^*r7l iflSH ^U±^ v 4^ ^1^1;-^ Af-g-^ 2 7l\£\ 

^^lli^-7ll-(100,200)# i^-tb^f. *fll ^^^.^-71(100)^ 7l7]cl]^^) H r ± a] J: 

x(n)#, ^-7] ^ 7 ](3oo)^ ^* 3l^#ofl <^fl 

iL^-tr *Hl #*liL# ^IJUPredistorted Signal) d(n)# ^7) ^ #^7l(300)<^l *H^}JL, 
#7l ^ ^ 7 i(3 00 )oil 01 ^il ^s.^ a] ^(Amplified Signal) y(n)^r *fl2 ^*liL^>7l (200 HI 

<33> *47))^2] ^^.oll TXf&l-, AJ-71 *fll ^ O >7l(100)2f #7l ^ f^7l (300) A> 

°H*r °>^3. 21 M ^_2i7}o\}A-] t^^V - ol^ ol^ £.3]. ^ oiAj- ^^>§ iL^S}7] ^ ?r -2- 
*V iL^S^S}-, ^^^g- *ll7^ r 7l £|tr ^ ^ ^T^S^, ^\*]% ^HL ^2:71^, c]^ 
^/^S-ZL ^^71^, cU^-g-^E^, £#7} -f-c-1 #oj^ - ^0.^1, ^-71 # 

^ ^7l(300)5!f ^"71 ^12 ^.^71(200) A>oHl^ *}7£ t£$7l£h 

°1tt ^ ^"^^^ ^ ^-i7f o}ll£^ £ Al^- ^^4. 
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<34> ^7} *}2 ^^m^-7l(200)fe ^"71 A]\ *l*liL-#7l(100)£]- o}*fl 

^7} y(n)l- ^1^1 ii^fl ^12 ^^li^ US. o(n)* °l-#3-°3. <#7] *\}2 *l*liL^- 

7](200)^ #7l y(n)* ^£.3. *H #7l *fll ^^^.^ Q^S] a}Jt* #5^> 

JI^V *M}. OH- o^Cx} oflej Tjl^lOlOHH AV 7 ] j_ ^l^V A]Jr d(n)*lH ^"7| *fl2 # 

*liiL# ^IJl o(n)l- mfl^i oflei ^(Error Signal) e(n)» ^^*>^, ^7) *\)2 ^]^7\ 
(200)^ <£e}^ (Adapt at ion Algorithm)^ £\n #7l e (n)^1 ^(power) SE^ 

H7l (magnitude^ ^7l cf*J-^ Tll^-t-t- ^^^-cf. av 7 } 7^a]^ cf^-^j Tfl^-i- 

<35> o]^ ^-o] # 7 ] ^^21^-71(100)^ *fl2 ^^1^1-71(200)^ #71 1=HH 31 

£l*fl ^2]-^, 711^1-^ 7^a]o1 al^ofl nl-al- # 7 1 ^ ^7l (300)^1 

<36> ^7) »H ^^li^1-7Hl00)2f ^12 *1*1 iL^ 0 >7l (200)^ ^fl^l <^ *\SL<% ^ #*lj±# 

<37> £ 2 ofl aij- x(n)oll ^^l^v XIJ: d (n)« #^}^ ^7} 

71(100)^ ^-§r uj-El-ifl^rl-. c^lcfl^ 2711^1 3471 *i*liL^ a]^ ^#lr-g; ol-g-^ ^ 
5^1*}£*}. ^7} JE 2<^1 ^ ^ °1*> *i^Rr ^ a]^ y(nHl tfl*H 

^12 ^i^lii^- ^IJL o(n)# t^sfe #7] *fl2 ^i^m^-71 (200 HI £ -§^*}7ll ^-g-^t}-. 
<38> ^-71 £ 2» *fll 4i ^-^71 (Complex Multipl ier)(110)^ *Ufl ^ ^ <£]:£. 

x(n)^l ^IJl^-S-S}- a]s^^^1 §*M #3 

*>^, ^"71 ^1 4^ -§-^71(110)51 ^12 ^ ^13 4i 71^(120, 130)^ #^-^nf ^ 

^11 1 ^^1^^- ^IJl d(n)7> ^cf. ^-71 ^12 ^± §^71(120)^ ^-71 ^ll a]s 
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d(n)«- ^1^71(154)^1 S1*H 1 *1<3^7J #Jl ddi-lHl AA *ti^Hr #*liL# 

°14* §«H #3^, #7l ^13 4^ §^71(130)^ #7l afll #*liL# #Jl d(n)» ^1^71 
#(154,156H1 Sl*fl 2 ^RV^ *l<?^m #J: d(n-2)°fl 43" *fl^*>^ #*lJiL# ^* 

<39> t^7l(140)^ #7} *fll tfl^l 7fl3 4^ ^7l#(110 ifl^l 130)^1 ^fl# ^ ^fltf 

^# 3!^ 71 #(142, 146)^ ^iH^# ^^7l#( 144,148)o11 AA ^#*H , # 

7l *j^# 4l3L#£-gr ^-^71(152)^1 ^Sfl 90£.^ * ^71(150 HI £)tsfl 

#7] ^€ ^-*fl*H #?1 ^l #*lJiL# ^J: d(n)7> ^cf. 

<40> £ 3<=H1 #7l 4^ ^-^71 #(110 tfl^l 130) # afll 4i ^-^71(110)^1 -^Ml f£f 

^1^^. #7l £ 3# #2:^, #7] afll 4^ §^71(110)^ #7l A]JL X (n)^- 7>*1 Jl 

^ ^#7l(112a)^l ^# ^1^^4 Re{x(n)M- ^#^>J1, *1^ ^#7l (112bHl 3*fl 

Im{x(n)}-i- A%W. #7l ^#^1 4711^1 ^7l# 

(114a, 114b, 114c, 114d)S Tfl^sltf. 
<4i> gc^. ^7) 4l 4i ^^71(110)^ ^ #Jl x(n)» 7}71ji ajcflsj; *|#7l(118aH £\ 

n #7l °m x(n)^l 3.71 |x(n)|^- ^#*}^ 31 a>71 (Polynomial 

Processor)(118b)5. *H^tW. #7l W# 31 #7l (118b)^- #7l A]2 *1*1 2L-%7] (200H1 ^*fl 
#3 ^Hr 7fl#£ 4^ 7]1^# Ci , c<& <a^ 371 |x(n)|^r 7> 

*l*lJiL# Cf%VAl-g- T^V^ ^#^1 ^^1^ 0 V o)4# p.q^ ^ JH^^-o) o]^ 
# r,s# 

<42> #71 p.r^r #71 §^ 7l#( 114a, 114b) <fl ^-7] a1Jt^« R e { x (n)Hl #*fl 

A oM q,sfe #7l ^^7ll-(114c,114d)^l 3*fl #71 ^il^# 
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^IJL^-g- Im{x(n)Hl §*H*14. ^, #7l p.r^r #7l <g ^ ^3. x(n)3 ^fl 

A o V ^tb ^UliLtf °1^-&°H , #7} :?UlJ±# q>s ^ ^-71 <y*j aJJt x(n)3 

^S^^ ^tb 3*lJ£-tf ol^-S.ol4. 5|0 S ^^7l(116a)^ ^7l# 

(114a, H4c)^ ^ll^^S^ ^^7l(116b)^ ^71 §^7l 

^(ii4b,ii4d)^ ^m^^ -tULS^ #3*>t}. 

<43> n>^. 7 >^lS. M-H^l ^12 ^ ^13 44: 7l l-( 120 ^1 130) #5! *ti^Kr ^ ^ ^1 

Jl^ H711- |d(n-l) I , |d(n-2) I ^ # 7 ] #^*V 4^ 7Mn ^^1^ cf*J-^ 

* 31^*H 3l*liL# ^f|. #7] ^€ #*liL# 0 1^#^: Sfl^*]-^- -£1Jl 

d(n-l), d(n-2)^ ^.<fl# Alj^y. ^ ^i^^ a o v Aljr^y-ofl z^-z> ^j-c^ ^^^-cf. 

<44> a o v 71 £ 2 ^ £ 3^ ^a]-^ *l*liL#£- ^Bfl 71 

<45> [^tj-^ 4] [A B A B][p qjrjsf=Ap+Bq+J(Ar+Bs) 

<46> a}7lA4 ^ A]Jro] -g^Aj- ^JH^Aj- zj-z}- l^E}^ , 

P,q,r,s^r ^-g- <&J15l^ ol-g-^c^ ^a o > ^ 3]JiI^A o v ^j^v ol^-i-^- zj-zj- u)-b}- 

ufltf. ov A 4 zj-oj P 2f r ^ oi^ ^o^v ai ^ A# ^^^^ 7l ^ 

^ sOm^ ^i^V ol^-ol^ ; q <4 s ^ oj^ ^-g-cq 2) in <jt} aJ^«. B» #*liL#*l- 
A ^ 01^.0]^. 

<47> o| S 4*V ^J^V ol^-^o. ^ ^ ^ ^ ol-g-sf 
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-g^* A^^^-cf. a^H^ £ icfl £Al*V ^^1^.^-71(100)* ofl* 
<48> ni^ 3*1 J±#^ d(n)^r *}71<>1 <^^H 5>&\- ^-ol ^o^cf. 

<49> [^4}-X| 5 ] ^(»)=rf / c«)-h/^C»)=^C") • (cv-t-yc-^) 

<50> n ^ Afl-g. Al^- olcjj^ol^ , Cj ( Cq ^ ^ Ajjr x(n)# cq ^ ^ Cj-^ 

31^ ^Jl^ ^ ^iH^ ^iJL^-g-oltl-. 

<51> a) 7 )A] p^cq Cl-^J-Al o. A}-g-*>J7 ^tfl M ^« Al^> Ol^o^ Afl.g.=.o. ji^^cfjl ig- 

n fl, -*7] 4J3l xCn)^ #7] 4^ 31^ *>7l^ <^«M 6>JZ |. ^o. ^^o) ^ 

<52> *<") = U,(").V n W")Mn)|.*,(«)|j^ 

rf,(n - (n - - l)|rf(„ - - i)\d( n - i)|,..., 

</,(« - l)|</(n - l)f-',d,(n - - l)| r -', 
</,.(«- M),d,(n- M),d.(n- M)\d(n- M)\.d,(n- M)\d(n- Af)|,—, 
W)|rf(«- A#)p',rf.(«- A#)|rf(n- ADl"'] 

c ' — ^ t •».o.o ,^ ^».o.o•■ '' ,c *.oj/'-i>' c ^.ae/'-ii ,c ii.i.O' c if.i.»»"'' c «.u/'-ii> c ».ij/'.i 

c ii.M,o ,< -/.,, ».<>•' ' "• c /i.«.tr-ii' c «,,«.ic-i|] 

[^2-^J--i1 QJ £- ./i.«.o' C w ,».o''*' C ,i.«..r-i 1 ' < >,.«.,|.-i,J r 

<53> [ ]T^ Qx\f%^ q-Ej-yfiti.. nel^ £ 3^1 ^1^71(1 18b) <^1 £1*11 ^*fl*l 

^ ^liLtf °l^I-gr §>7lSl <^*VA1 7>2 J. ^tf 

<54> P =C U.O.O^U.OA W^I+.-.+'w.,) IjcC")!^" 0 



=c 9 /.o.o- t -^,.o.i I^C")|-*-- • ■-•-^^.o.c/'-O 1*001 </> "° 

[^?VAl 7] ■» =^.o.o-*-^.o.i l JC OOI-*-.-*-<^.o. v »-o I^OO! 0 "* 0 
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<55> Aj-7] <^«H 7>£- ^IJ: x(nHl «*1 H-^xflojo.q-, m «i^ 

^IJL d(n-m)ofl rfl^j. ^a^V ol4 #i£ c ; ; >m , ( 0 ~p-i) , c iq , m> ((H >-i) , c q i ,m,(0~P-l) , 
C qQ(I „,(0~P-l)» *>-§-*M -fr^^Tll ^ 

<56> S. 4^r £ lofl M-E^^H 412 ^^1^71(200)^ ^ 14^^ ^ 

A]*!- ti}sq- ^o] »]i 44, ^|7](210)fe <83 ^IJl y(n)(y n ole|- S7l^)°fl ^ sfl^Kr 
^^1^ h-*H A J-7l 4li 4^ ^-^71(210)51 4)2 3? 413 4^ 

^■^7lS(220,230)2l ^12 a}*!^ Aljr 0 (n)(on°lsl- a7l^-)7> ^Cf. Aj-7l 

412 4^ ^M(220)fe #7] 412 *i*liL^ *±3L o n ^r *1 <g 7 l (254H1 ^fl 1 a] ^-g- 

•gAl^l Aljr o^ofl zJ-Zj- «flxg-^ ol^g. #^*V^, #7l 4l3 4^ #^7l 

(230)^ #7] *fl2 3*l3±^ o n # ^1^71 #(254, 256)^1 £l*fl 2 *l7>nV^ t^a^ a] 

<57> ^71(240)^ #7l 411 ifl*] 413 4i §-^7l#(210 ^H*l 230)^1 ^ ^HL^ 

^fl^H *112 #*lil# *\3L o n o] £t}. 
<58> # 7 | ^2 ^U] 11^71(200)^ 0 (n)^ *>7l^l <^*j-Ai 8>jz i. ^t\. 

<59> a] 8] °C") = o / c«)-h/o 9 C«)=^C") • C«^,-*v^ 9 ) 

<60> O^H Ci> Cq ^r $3 o(n)# ^ 4^ 41^ ^$]Aj- Aj^Aj«- ^ 

<61> al7H P^>S1 ^>-g-^ 3|C}1 M ^1" Al7> o)y^ ^ Afl^s.^. Jis^q-jr § 

n, ^7) A}2 ^^1 ^7l(200)S. <y^£l£r ^4 ^1^ y(n)^ S}7l<4 £o] i^cj-. 
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yW=[y,(n),y,W,y l (n)\y(n)\,y,(n)\y( n )\,--,y l (,n)\y^ 

o,(m - l).o v (n - l),o,{n - l)|o(n - l)\,o,(n - l)|o(n - • ■, 

o,(n - l)|o(n - \f'\o,{n - V)\o(n - 
o,(n- M).o,(n- M),o,(n- M)\o(n- M)\o(n- M)\,—, 

g] o l (n-M)\ 0 (n-Mf-',o,(n-M)\o(n- M)\"~'] 

<$7] 5. 4<^H ^l'S ^IJl^el HS^^l (Digital signal 1 ing Processor) (260)^ 
RLS(Recursive Least Square )/LMS( Least Mean Square) -f-^ <£zi\Q ^-g- <gjiz]it^k A>-g-^r><^ 
iL^RlJ: e(n)=d(n) - o(n)^ EL7]7\ ^±7} 5\5L^ ^ tf*cH 7fl^# Cii> c iq . c qi , c qq ^r 

?fl*M>gr ^-71 XI 1 ^71(100)3] -8-71 7^1^71 (118b)S *f|*€l=K 

°1» $1«H iSf- ^12.51(264)^ 4^7l(262)» -f-sfl y(n)2f a}tfl M o]^^] 
o(n)^ 471 Afl-".^ ^^^o> a o > 71 c^^^ = 3.<MH(260)S afl^tr^r. 

Aj- 7 ] AflS. Pfls.^(264)^ M+I7fl^ *| ^ ^ <&±r *\}3-Z) 3.7} ^ 7^4. 

fl6||^ 9J<^q-^l ^ tr£ 7^1 7>^^ #^olcf. £ ig}-^ 

^*HH1 ^sq*l ^#3^ ^-^^^o| ^^^n> o>qe|. o] -Hf-^^ 

^ -g-f.^ ^1-^] ^*fl*|o]: *Vt}. 
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^©i s|^S|-SH, ^9] Al^l- 7HH sl^-q aijh- # 



27-17 



1050030007603 #^ <§J*}: 2004/2/19 

1] 

4lJL# 7Mn -§-^# ^m^^ #*liL## ^tb *fll ?A*)^ °}^^^ 

#7) ^11 ^ #*liL# °l^-#^r #71 ^7fl <^ ^o^J- Aljr^«.j7). Z1JI7^A> 

^IJL^^-^l #^*Rr *fll 4^ §^71^-, 

#7] ^± ^1^#2J. *fl^}^ H[7] ^ 7}*U ^ 

# #*liL#sl- ^tb ^12 4i ^^m# ^*H. %7] A2 ^ 

A oM Tfll ^ ^2 ^± ^^7}^9] fJ-^V^H ^^]i#€ ^}JL# ^ ^71 S. 

#^°-Rr ^<d7]# x i^*>fe- 53* if-^Jis. *fe #*lJi#7l. 

2] 

l %H1 #7l 4^ CfSj-^ 7)1^1-^, A o V 7 j ^ ^71 ofl 
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[^t 1 * 3] 

rf( «) = rf,< «) + ,tf 0 ( w) = x( n) • ( c, • + /c a ) 

.r(n) = [^(n),x/M).Ar.(/ 1 )|J:(«)|,x,(«)| J ^( ^ )|,••^^(«)|^( ^ )|''-'.J C^ ( ^ )|^(„)|''- , , 
- l),rf,(n - O.rf.di - - 1)|,</, (n - - • ., 
- l)|rf(* - l)| r "',rf„(n - l)\J(n - if", 
d,(.n- M^d/n- M),d,(n- M)\d(n- M^.J^n- M)\d(n- M)\, -; 

d,(n- M)\d(n - M)f'\d,(,n - M)\d(n - Mf"] 

C i ~ l^W.O.O'^.O.O'* " '> C u.0.t r-ll' C .«.0j /'-I. ' C »/.I.O* C f/, ,I.O •* "* C uAAF-\f C Ui.\A f-U->'" 
C U.M.0* C k tt MSt'* ' '> C ii.M.< r~W C iq..\tJk /•-!»! 

c v ~~ t c !»f.o.o* c ' OT .o.o*' " ' ,c ?..o.ir-r»' c w .o,<r-ii» c -/i.i.o> c w .i.o»* ' "* < v ! i j( /'-i>» c w .i^/*-h»"- 

^7lAi d(n)^ ^!JL^£ di(n)^- ^J:^ d q (n)S °l^o|*]^r #*liL# 

€ ^^ji, x(n)^r ^g-fltf ^IS^^ Xi(n)^ ^JH^^ x q (n)S. o^o^)^ a] 

13 T 1 * 4] 

*H 1 Stl«H^H , A o V 7l *fll ^ ^12 4i 3*1 j±# 

A o V 7l ^ ^71 4^ 3*1 J±#^ ^Jl^I ^fl# ^JL^^ ^51^^ ^IJl^-g- 

°fl ^ ^^Itt ^'tf 3^]iL A o V °1^4 ^iH^^- 3*1-^ o]^o_^ o] o| ^1 -g- 

^ v}±r $.*]1L<#7]. 



27-19 



lOT)30007603 



^ 2004/2/19 



[^^8- 5] 

-P = c -„.o.o- , - c; /,,o.i I^C")!"*--- 
<? =c ^.o.o-^<='y 9 .o,i l-vC«)|-+". 
= ^,.0.0 -^^.o.i 

o\] AA ^Sfl^^ ^Jitf ol^ojji, r.s^- <^ ^IJrcq ^aJ- a} jr ^ 

# ^j>^£-°fl aa ^n*)$= Cii ^ Ciq ^ ^IJlS} ^Htf 

^1^4 AA *l*l^r cf^-^] 31^ 



■•- + - c / 9 .o.c^-o I^OOI 4 
• •- 4 - c - 9 ,.o.c/>-o 1^001 c 

•••-•-^^.o.c^-i) I^C«)I 



6] 

^ = c „.„,.o- , -^„.,„., I^C«-"»)|-^- •-*-^,v. m . ( ^-o l<*0»-"OI CP " 0 
* -^.^.o-*-^.-.! l«*C»»-»»OI-+- ••-♦-<? «*,.„,.</»- o W-^OI^' 0 

°i7]A^ d(n-m)^ m«l*1] ^7]2] #5) il^-Q a]j L o!ji ) p>q ^ aj^o) :g-^Aj- aIj^ 

o^Aj- a]^«<^ aj^tf ^IS^^l AA ^Wxr 3l*l.!iL# ol^-s-olj!, c;i c^ 
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c iq Tr *\3L2\ *fl# 4lJ:#£-4 3^H# #Jl^£-<>1| AA <8*-S: *1*1tt ^# 

^l^o} ji t Cqi Sf Cqq ^ #JL<2} -g-^^V ^1^4 ^jjE^^ 4LS>SM AA *1 *j i=- 

2]j&fl# cHM 7^1^o1ji ) chh^ ^ojji, m^- jh^sHo) ^ 471 7fl^ 



7] 

# sa^^. 

#7l afll 4± ^li±# #7l ^7fl <$^ ^# ^ 2]i2^# 

#71 4^ Cf*J-Al Tjl^-^4 D M ^Sfl^ ^ 7fl^ 4 71 ^*1 Ji#s} AlJH- 7WH 

^H# €*liL#4 ^JH^# X)2 44 €*lil# #71 *n 

2 4^ #*1J1# ^ Sfl^Rr 471 ^^1 Aj^ro} ^A}. ^ 3]J2clA o V aJJ^ 

§ofl zvzi- 4^4, 

#71 ^ ^14#* ^^m#^ 41JL-I- #3 f^7l5L t^*>fe 4^# 
^ 3# 4^-°S <jfe *1*1jjL# 
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[^t 1 * 8] 

^^^^ ^ #*m# 

9] 

</( w) = di{ n) + n) = x{ n) • ( c,-+ /c,) 

j:(«) = [jc i (/i),^(/i),jc l .(n)|x(«)|,^(«)|jc(n)|,- ■^ ( .(n)|x(«)r\je 7 (/i)|x(n)f'"\ 
- l) % d,(n - l),rf.<n - l)|d(n - (n - l)\d(n - • 

4 (w - l)|rf(n - l)f-' ^ (n - - l)f" , 
<f,(n - - Af ),</,(« - Af )\d(n - Af - A/)|</(n - M % • 

d t {n- M)\d{n- M)\"\d M {n- M)\d(n- M)| r ~'] 

C i ~ [ C «.0.0' C i|.0.0*' " "' C «f.O.(r-l)' C i<r.0.l/ > -l»' C o.).0* C f^.l.O'' * "^W.lj /Ml »*Vl.c #•-!»» ■-• 
C if..«.(J»^.fl#.0*" * ''^/i.M.f |>_lJ 

.M .0 » C W . W .0 »" " "» C t) i.M A I' .1 » ' C W .,W .< />- 1 . 1 

d(n)^r di(n)^- ^iH^ 41 d q (n)5. °) ^ *1 tt ^liL^ 

£ AlSLolj7 ; x (n)^ -S^ 0 > XjCn)^- ^iH^^- 4lJL^£- x q (n)S. <>l-f-°l*lfe- ^ 

Cj^ 41Jl^ 4lJL^^l <3«r *l*l*r Cii^ ^1 iH^^ ^l^^l <3*8= 
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A oM 4!3l £ ^71 ^ #30$ ^ A o V ^ljU^Aj- AjJr^Jg- 

ofl zVzV 4^ 3§.<j]<# ^^l^o V ^ ^^1^ o] -.o]^^ 

^-^3 AS. ^ *l*liL# y o v ^. 



[^T^ 111 

*H 10 %H1 511°!^, A oM *fll ^± ^1^, H}7}2] =^HH1 ^*fl Tjl^VSl^ 

* ^^/^.o.o^^.o.i l-*OOI-»-. ■-+-«? , 9 .o.c/>-n I^OO!^" 0 

s =c w .o.o +c w .o.i 1*00 1* -■ OT .o.<y>-i) I^OOI^"" 0 

oil AA ^*fl*l*r -^^ A o V ^]i± A o V ojs-^o]^, r, s ^ ^ Als^ -§-^>& ^IJl^^}- ^1 iS^ 
# ^-M^l AA ^n*]^ ^ ^ G^SL^ o}^°}51, Cii ^ C iq fe °J 3 ^ A o V 

^^-§-4 ^ pi^i^ Til^oi^, Cq .sq. Cqq ^ 

<gaj ^JrO] ^^AJ- AlJr^Jl). Zl^Aj- AIJL^^-Ofl Zj-Z]- OJ^O. ZOJJT^AJ- Cflg-Al 
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[3^*8- 12] 

=c -,^.o-^ c , I? ,„,.i -m)|n-...-»-«; , 9 .,„. c ^. , , |<*0-"0l (y> ~° 
'• = c ^.o- t -«=- 9 /.^., I^C"-"»)|-^-..-+-c^, OT , ( ^. 1> I^O-™)!^ 0 
* = c c,<,. m .°+ c < 3 < J .r„.x \<*<r t - rr O\+ -+ c w. m .a>-v I^C"-'")!^" 15 

<^ 7H d(n-m)^ m«i^ ozf^S] ^]Jlo1ji, p , q ^ aIJ:^) ^S.^ 

^l^-g-^ Alx^«.ofl z)-z}- §sfl*l±r ^HL^ ^^liL^ ol^s-olji, Cii ^. 

C iq ^ ^<H# A]S^^-32f Ajjr^ofl yj^yj. eg ^ pj ^ - 

A^r°\5L, Cpi 4 Cqqcr ^3 <tf:M Aljr^ ^JH^ ^Ul^^I ^ <3 *1 
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